Report of the 5th Session of the CLIVAR VAMOS Panel, San Jose, Costa Rica, March 13-16, 2002 by International CLIVAR Project Office
INTERNATIONAL
COUNCIL FOR
SCIENCE
INTERGOVERNMENTAL
OCEANOGRAPHIC
COMMISSION
WORLD
 METEOROLOGICAL
 ORGANIZATION
WORLD CLIMATE RESEARCH PROGRAMME
5th Session of the CLIVAR VAMOS Panel
San José, Costa Rica, March 13-16, 2002
C. Roberto Mechoso and Carlos Ereño (Eds)
August 2002
WCRP Informal Report No. 15/2002
ICPO Publication Series No. 6456
Southampton Oceanography Centre
University of Southampton
Empress Dock, Southampton SO14 3ZH
United Kingdom
Tel: +44 (0) 23 8059 6777
Fax: +44 (0) 23 8059 6204
Email: icpo@soc.soton.ac.uk8
The VAMOS panel met after the NAME Workshop and VEPIC SWG meeting.  The panel
reviewed the status of all VAMOS programmes and expressed a number of opinions.
•  C. Vera and organisers of the VAMOS/SALLJ Conference in Santa Cruz, Bolivia, were
congratulated for their successful work.
•   PLATIN plans to develop a research programme on the modelling of the
hydroclimatology of the Plata basin were endorsed.
•  NAME was praised as a model of international partnership.  A sharper definition of
NAMAP was recommended.
•  The accomplishments of EPIC 2001 were acknowledged and the desirability of extended
funding to allow for a through analysis of data gathered was emphasised.
•  The VEPIC workshop greatly helped to define the scientific objectives of a program that
follows EPIC in the eastern tropical Pacific.  The VEPIC SWG should continue with its
efforts on implementation plan in coordination with other CLIVAR programmes in the
Pacific.
•  The appropriateness of a SALLJ focus on moisture transports and tropical-extratropical
connections was supported.
•  Actions to increase participation in VAMOS of European scientists and funding sources
were encouraged.
•  The links with CLIVAR programmes for the other major monsoons and the oceans
adjacent to the American continent were confirmed as the highest priority for VAMOS.
•  The participation of VAMOS in a CLIVAR workshop on monsoon modelling was
endorsed.
•  The support of VAMOS to a CLIVAR initiative on a programme for the South Atlantic
climate was confirmed.
•  VPM6 will feature VEPIC and will be held in Perú or Ecuador.
C. Roberto Mechoso
VAMOS Panel Chair21
Generally, station location in a network supplementation context comes down to “filling in
the holes” – depending of course on specific objectives of the network, and the general under-
representation of high elevation areas in topographically complex regions. Tradeoffs between
recording vs. non-recording gauges (data from the latter are often transmitted by “low tech”
methods such as the monthly summary sheets used by the U.S. cooperative observer network)
may offer the opportunity to increase network density substantially at very low cost. As a
point of reference, the climatological precipitation network in Mexico north of latitude 25 N
is about 1/10 that of the cooperative observer network in the U.S.  Relocation strategies for
high cost equipment (e.g., automated mesonet stations) are not often employed, but may be
considered in the context of multi-year observation programs.
Precipitation gauge measurement errors are perhaps not given enough attention. Generally, a
good quality precipitation gauge in an unexposed location should be expected to have long-
term errors (e.g., in seasonal accumulations) less than about 10 percent for liquid
precipitation (errors are generally much larger, and strongly dependent on specifics of the
gauges, for solid precipitation). However, recent work by M. Steiner and S.J. Burges at the
Goodwin Creek USDA experimental watershed in Mississippi comparing various rain gauges
with buried installations indicates that errors can be considerable, and many gauges,
especially those with moving parts, can yield large errors especially on a storm-by-storm
basis. The message from their work seems to be that a) recording gauges should always be
accompanied by non-recording precipitation accumulation measurements; and b) where
possible, gauge replication (multiple gauges at the same location) is desirable.  The latter is
generally feasible when non-recording gauges are used.
Gridded precipitation fields are of interest for water balance studies, large scale hydrological
modelling, evaluation of coupled land-atmosphere models, and more recently, for data
assimilation.  Although there is the hope that eventually precipitation radars may provide the
primary data source for gridded precipitation data sets estimation of climate quality gridded
precipitation over large areas from precipitation radars remains a research problem.  Data sets
like the Higgins data set for the continental U.S. and Mexico, and the retrospective LDAS
(Land Data Assimilation System) gridded data set over the same domain are based on gage
data.  The main problem that complicates gridding of gage precipitation is mismatch between
the desired spatial resolution of the gridded product and the mean distance between gauges.
Typically, the desired spatial resolution of gridded precipitation fields is similar to that of
regional coupled models, which now is approaching 10 km.  Even in the continental U.S. the
average station separation distance for cooperative observer stations exceeds 25 km (and is
much larger for recording rain gauges).  Therefore, the gridding process, which amounts to
taking a weighed average of station data, has the effect of imposing considerable smoothing
on the gridded fields.  The amount of artificial smoothing imposed increases as the time step
decreases.  Clearly, it also depends on the decorrelation distance of the precipitation process
(“true” fields).  For instance, artificial smoothing is much more significant in summer, when
correlation distances tend to be small, than in winter, when they are much longer.
A second critical problem in the development of gridded precipitation fields is to reflect the
effects of orography accurately. In the western U.S. (and presumably over much of the
NAME domain) the land surface branch of the hydrologic cycle is dominated by precipitation
at high elevations.  On the other hand, most U.S. precipitation gauges (especially those in the
cooperative observer network) are located in inhabited areas, mostly at (relatively) low
elevations.  Methods have been developed by Daly and others at Oregon State University to
estimate the seasonal climatology of precipitation as it is affected by elevation (essentially27
The second theme in this session was a series of talks by Dave Gutzler, Ray Arrit, Hugo
Berbery, Kingste Mo, and Walt Peterson (speaking on behalf of the Colorado State RAMS
group) that described modelling and diagnostic studies at the meso-scale. On the basis of the
results presented, it was clear that meso-scale models already have a significant capability to
describe and predict the NAMS system when operating in predictive mode, and that such
models had a more substantial capability to document the NAM when operating in analysis
mode.
There was a clear consensus that, in the case of meso-scale models, the priority topic for
study in NAME is improved representation of convective precipitation processes in general,
and its improved representations in regions of complex terrain, in particular. Consistent with
this, the priority observational needs are for improved precipitation observations, both from
rain gauges and remote sensing, that include focus on defining the diurnal cycle and
topographic influences on precipitation, but which also include a broader sampling of
precipitation using simple, inexpensive gauges capable of provided time-integrated
observations. There is also a need to investigate the topography-induced circulations that
influence precipitation processes using radar systems, and to document the low level wind
fields that control vapour flow in the core region of the NAM system using strategically
placed radiosondes that are released at least four times, and preferably six times, each day. To
propagate continued operation of the organizing principle of using models to define required
observations it was proposed that NAME should create a working group involving both
meso-scale modellers, scientists interested in improved representation of processes in models,
and observational scientists. The activity of this working group would be focused on
assessing models relative to field data and seeking improved parameterizations in them. The
North American Monsoon Assessment Project (NAMAP) is a strategy for integrating the
NAME modelling community into the planning for the NAME observational efforts.
This session included two talks by Phil Arkin and Chidong Zhang that highlighted additional
issues and opportunities. They reminded participants of the need for NAME to take the
opportunity to exploit and improve remotely sensed estimates of precipitation, and not to
forget the bigger (Tier 3) context of the experiment during upcoming studies in the core
monsoon region. The fact that NAME represents an important, TRMM- and GPM-relevant
opportunity to study the topographic influence on satellite retrievals of precipitation emerged
in discussion. To exploit this opportunity, NAME should include measurements that
adequately sample the orographic influences on precipitation, and also radar-based estimates
of precipitation over the Gulf of California and over the nearby areas of the Pacific Ocean.
The session did not include any talks on the hydrological modelling and water resource issues
that are of interest to GAPP, and this omission was recognized. In discussion it was agreed
that hydrological modelling is an important component and should be encouraged among the
modelling and diagnostic studies of NAME. Hydrological modelling would be aided by a
widely distributed network of inexpensive integrating rain gauges.  Preliminary studies have
shown that surface runoff is not merely related to monthly-average precipitation; rather it is
strongly dependent on the intensity and duration of the rain storms. GAPP-related
hydrological modelling activity in NAME therefore requires observations of the statistical
properties of precipitation to allow calculation of surface runoff and to ensure the statistical
properties of rainfall are being adequately simulated by meso-scale hydro-meteorological
models.have been conducted among CRN participants. Some preliminary results have been obtained
and are being prepared for publication in scientific journals. Undergraduate and graduate
students currently conduct their thesis work based on the analysis of ECAC data. During
ECAC-3 (6-26 July 2001) one of the goals was to document and gathered additional
information about the CALLEJ and study air sea interaction processes. Radiosonde data
provided information for Fig. 2, which presents the vertical profile of the wind speed during
ECAC-3 on 13 July 2001 at 12Z near 19ºN 81ºW. As can be seen from Fig 2., the observed
wind exhibits, on the one hand, a clear jet-like structure, and helps to validate, on the other,
NCEP/NCAR Reanalysis data over this part of the Caribbean during the summer months.
Modelling activities at the UCR were presented by Jorge Gutierrez, Omar Lizano and
Jorge A. Amador.  The main interest of Jorge Gutierrez is the study of orographic flows. He
has worked on the dynamics of flow past isolated mountains as well as flow past mountain
ranges in different regimes, i.e., low Froude-number-flows and high Froude number-flows.
Gutierrez showed some results, using the MM5 model, about the orographic generation
and enhancement of rain and discussed potential applications of these results on weather
forecasting, in particular over mountainous regions. Omar Lizano does his research on
hurricane wave simulation in the Caribbean coast of Central America using third generation
models. He stressed the importance of this type of work for the region in order to learn more
about the coastal impact of hurricanes such as Mitch, which caused a damage in all Central
America that was calculated in $6535 millions. In Costa Rica the implementation of
numerical wave forecasting techniques began after the regional impact of hurricane Joan in
October, 1988.  An integrated one layer hurricane wind model was used as input to a second
deep-water wave generation model to simulate the wave distribution for this particular case.
As a result of academic exchange between the Centro de Investigación Científica y de
Educación Superior (CICESE) de Ensenada, Baja California, Mexico, and CIGEFI, wave
models of the type of the Third Wave Generation: SWAN and WAM, have been updated.
These models are ready to forecast the wind and wave distribution from deep to shallow
water for specific places in the Caribbean coast of Central America under hurricane
conditions. Also, operational forecasting has been implemented for tourist beaches, and ports
in Costa Rica, where the wave information is important to support the marine activities. Jorge
A. Amador described a research initiative, funded by NOAA/OGP, that is aimed at the
development of a regional climate modelling system for Central America by a group at
CIGEFI and LIAP, in collaboration with scientists from the UNAM. The project lies within
the tasks to be performed by regional institutions such as CRRH (Comite Regional de
Recursos Hidraulicos) and CEPREDENAC (Centro de Prevencion de Desastres Naturales de
America Central), and contributes to strengthen actions and previous support by
WCRP/CLIVAR/VAMOS, NOAA-Mitch and Regional Climate Forum Programs. The
intended result is a modelling system of regional extent with higher spatial resolution than
that of GCM’s (General Circulations Models), and driven by time dependent boundary
conditions provided by models such as the CCM3 and ECHAM4. It is expected that this
approach should significantly improve the prediction skill of climate systems, the regional
scientific infrastructure and will provide an unique opportunity to enhance regional
collaboration among National Weather and Hydrological Services and other regional
institutions.Eladio Zárate reported on several of the climate operational and research
activities of the IMN. He mentioned the different types of networks that the IMN operates,
including a radiosonde observing system, one global atmospheric watch station, a satelliteearth station to receive automated weather stations and meteorological satellite images, and
others. Of great importance resulted the participation of the IMN in the Advance National
Network for Research using internet 2. This network includes the four main public
universities of the country and other institutions for research. Water concession process and
activities and integrated water management in the IMN were highlighted. The presentation
included aspects on weather forecasting and climate prediction relevant to the Panel meeting.
Climate variability has a special site in the activities of IMN, generating products in relation
to ENSO, monthly bulletins, seasonal outlooks and others. During the last years, the demand
for this type of products has increased enormously, not only in Costa Rica, but also in Central
America. The ozone and the climate change programs were mentioned, where IMN acts as
the focal point with both, the Montreal Protocol and the IPCC, scientific body for the United
Nations Framework for the Climate Change Convention. Zárate showed in this respect some
of the activities developed, the current status of the programs and the future steps to fulfill the
goals imposed by the country and the world society.
Eric Alfaro, and F. J. Soley, presented some results by the use of multivariate methods at
LIAP and CIGEFI, such as Principal Components Analysis, Singular Value Decomposition
and Canonical Correlation Analysis, which have proved to be a valuable tool in the study of
climate variability. Vector Auto Regressive-Moving Average models besides identifying
causes of variability are also useful in forecasting. These methods are being applied to the
precipitation and temperature anomaly fields in Central America and the principles on which
they are based are also used in academic activities. Some applications were presented. In the
first one, a cluster analysis technique was used. This model showed that the Tropical North
Atlantic Sea Surface Temperature Anomalies (SSTA) have the largest influence over the
region when compared to that of other indices; having positive correlation with all the rainfall
EOF's. The Niño 3, instead, was found to have lower correlation with the rainfall of the
region, influencing only the Pacific related clusters. In the second one, a Transfer Function
Model was fixed to SSTA of the Gulf of Tehuantepec, Papagayo, Panama and Quepos time
series. This model showed that El Niño 3.4 has the most important influence over the region
when compared with the influence of the other indices; having positive correlation with all
the SSTA series.
Dr. Walter Fernández described the activities in atmospheric sciences at the UCR. He
mentioned that the Department of Atmospheric, Oceanic, and Planetary Physics (DFAOP) of
the UCR is today one of the main centres of meteorological education of  Latin America,
which offers degrees in the atmospheric sciences with emphasis on physical, chemical, and
dynamical problems of the tropical regions. The DFAOP is part of the School of Physics.
Since 1968, the UCR has been recognized by the World Meteorological Organization
(WMO)  as a “Regional Meteorological Training Center”. This has allowed a continuous
collaboration of the WMO. The UCR offers the following programs of study: (a) Program for
Meteorological Technicians, (b) Bachelor of Meteorology, (c) Licenciate of Meteorology, (d)
Postgraduate course of specialization in Applied Meteorology and Operational Hydrology,
and (f) Master Program (degree of Magister Scientiae) in Atmospheric Sciences. In the
undergraduate programs, students from the following countries have graduated: Brazil,
Colombia, Costa Rica, Dominican Republic, El Salvador, Guatemala, Honduras, Nicaragua,
Panama, Paraguay, and Venezuela. From the Program for Meteorological Technicians
students from the following countries have graduated: Brazil, Costa Rica, Dominican
Republic, El Salvador, Guatemala, Honduras, Mexico, Netherland Antilles, Nicaragua,
Panama and Paraguay In addition from the postgraduate programs students from CostaRica, El Salvador, Honduras, Nicaragua, Panama, and Mexico have successfully finished
their degrees. In parallel to the activities in atmospheric sciences, other teaching and research
activities in several branches of the geophysical sciences have been developed, particularly in
physical oceanography, planetary science and remote sensing. Joint research is conducted at
LIAP and CIGEFI. The current research topics of  LIAP are: Applications of meteorological
satellites, climate variability and global change, solar radiation and planetary radiation,
structure and dynamics of clouds and storms, meso-scale and synoptic scale processes,
numerical modelling, micrometeorology, atmospheric chemistry, atmosphere-ocean
interaction, and planetary science. The research programs of CIGEFI cover all the
geophysical sciences, but are orientated mainly to: remote sensing applied to natural
resources, climate variability and regional climate modelling, prevention of natural disasters,
structure and dynamics of geophysical systems, and physical oceanography. The teaching
programs of the DFAOP and the research programs of LIAP and CIGEFI are strongly
interrelated. As part of this joint effort, Edwin Campos finally described a research project
related to field measurements of raindrop size distribution in Costa Rica.
Fig. 1. Long term mean (1958-1998) of the 925 hPa wind (m/s) for July showing the core of
the Caribbean Low Level Jet (CALLEJ) near 15ºN 75ºW, using NCEP/NCAR data. Fig.2. Observed vertical profile of the wind speed during ECAC-3 on 13 July 2001 at 12Z
near 19ºN 81ºW (see text for details).
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